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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cooling ! £8 , 1 L t t 

water circulation/feed system for a fuel cell allowing 
the miniaturization of a cooling water circulation 
pump, and capable of reducing power consumption. 
SOLUTION: This cooling water circulation/feed 
system has: a circulation passage for circulating the 
cooling water to the fuel cell; the cooling water 
circulation pump in the circulation passage; a cooler; 
and a temperature regulator for regulating the water 
temperature of the cooling water fed to the fuel cell by 
adjusting the distribution amount of the cooling water 
to the cooler. In the cooling water circulation/feed 
system, a bypass passage bypassing the fuel cell is 
formed in the circulation passage; an ion exchanger 
for keeping the electric conductivity of the cooling water low is installed in the bypass 
passage; a valve for controlling a water flow rate to the ion exchanger is installed; and the 
fuel cell is cooled by feeding the cooling water to the fuel cell while circulating it with the 
cooling water circulation pump. The distribution amounts of the cooling water to the fuel 
cell and the ion exchanger are controlled by controlling the opening and closing of the 
valve according the operation state of the temperature regulator. 
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* NOTICES * 

iTPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The circulation path which circulates cooling water to a fuel cell, 

It has the temperature regulator which adjusts the water temperature of the cooling water supplied to 
said fuel cell by fluctuating the amount of allocation of the cooling water to the cooling water 
circulating pump made to circulate through cooling water, the condensator which cools cooling 
water, and this condensator to said circulation path, 

While establishing the bypass path which furthermore bypasses said fuel cell for said circulation path 
and forming the ion-exchange machine for maintaining the electrical conductivity of cooling water 
low for this bypass path, the valve which controls the amount of water flow to said ion-exchange 
machine is prepared, 

In the cooling-water-flow distribution system for fuel cells which supplies said fuel cell and cools 
said fuel cell while circulating cooling water with said cooling water circulating pump, 
The cooling-water- flow distribution system for fuel cells characterized by controlling closing motion 
of said valve according to the operating state of said temperature regulator, and controlling the 
amount of allocation of the cooling water to said fuel cell and said ion-exchange machine. 
[Claim 2] 

It is the cooling-water- flow distribution system for fuel cells according to claim 1 characterized by 
said valve restricting the amount of allocation of the cooling water to said ion-exchange machine to 
below a predetermined value while said temperature regulator is letting cooling water flow to said 
condensator. 
[Claim 3] 

The amount of limits of the cooling water by said valve is a cooling-water- flow distribution system 
for fuel cells according to claim 2 characterized by being adjusted according to the operational status 
of said fuel cell. 



[Translation done.] 



« 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

About the cooling-water-flow distribution system for fuel cells which cools a fuel cell, in more 
detail, this invention relates to the cooling-water-flow distribution system for fuel cells which formed 
the ion-exchange machine, in order to maintain the electrical conductivity of cooling water low. 
[0002] 

[Description of the Prior Art] 

The liquid junction phenomenon which generally minded cooling water in the cooling-water-flow 
distribution system for fuel cells which cools a fiiel cell using direct cooling water (although off-gas 
is discharged from a fuel cell where water is mixed with a steam together, the structure and the 
"ground" which support the fuel cell through this water may be started) This "ground" is called 
"liquid junction". In order to prevent, advanced electric insulation is required of cooling water. 
Therefore, by forming an ion-exchange machine in the bypass path of a cooling-water-flow path, 
making the ion-exchange-resin layer of said ion-exchange machine let flow and circulate through the 
cooling water of the fixed rate of the total amounts of circulating flow, and separating the ionization 
ion in cooling water, the electric insulation of cooling water is maintain and fluctuating the amount 
of water flow according to the situation of a system is also know. 
[0003] 

The flow rate which needs making an ion-exchange machine let water flow in order to maintain the 
electric insulation of cooling water is decided by the amount of ion generated from the electrical 
conductivity of the cooling water at the time, and the whole system. 

Generally, since material specifications etc. are selected by the amount of ion generated from the 
whole cooling-water-flow distribution system so that it may decrease as much as possible, the 
temperature of cooling water is stabilized, and when electrical conductivity is low, there are few 
amounts of water flow to an ion-exchange machine, and they end. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, the cooling-water-flow distribution system for the conventional fuel cells had the 
following problems. 

(1) Since it is necessary to reduce electrical conductivity promptly when the electrical conductivity 
of cooling water is close to the inside of the field which a problem generates according to a liquid 
junction phenomenon, or it, it will be necessary to increase immediately the amount of water flow to 
an ion-exchange machine, therefore a lot of amounts of circulating flow are needed for a circulation 
path. 

(2) Moreover, when electrical conductivity becomes high with a system at starting and a water 
temperature rise in the process which carries out warming up, it is needed, since there is a property 
that electrical conductivity rises in connection with a temperature rise in cooling water (pure water 
etc.) to make the amount of circulating flow of a circulation path increase so that the field which a 
problem generates may not be arrived at. 

[0005] 

(3) As for the ion exchange resin used for an ion-exchange machine, it is still more desirable from 
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the point of the life of ion exchange resin to control the amount of water flow to an ion-exchange 
machine, after also taking water flow temperature into consideration generally at the time of an 
elevated temperature in addition to electrical conductivity, since there is a property which reduces a 
lifting and ion exchange capacity about a pyrolysis. 

(4) Moreover, although some which perform closing motion control of said valve based on the signal 
from an electrical conductivity detection means by which prepared the controllable valve and the 
amount of water flow to an ion-exchange machine and said ion-exchange machine was prepared in 
said circulation path are in the bypass path of a circulation path as a conventional technique It is 
necessary to set up the amount of circulating flow of the whole cooling-water-flow distribution 
system with allowances for securing certainly the flow demand for maintaining the temperature 
gradient of the cooling water between the inlet-port-outlets of a fuel cell within a fitness value at the 
time of increase in quantity of the amount of water flow to an ion-exchange machine, and a sake, 
[ this ] 

**1 Enlargement of a cooling water circulating pump 

**2 Increase of the power consumption of the whole cooling-water-flow distribution system 

It had become ******. 

[0006] 

This invention aims at offering the cooling-water-flow distribution system for fuel cells which can be 
made in order to solve said technical problem, can miniaturize the cooling water circulating pump 
which makes a circulation path circulate through cooling water, and can reduce the power 
consumption of the whole cooling-water-flow distribution system. 
[0007] 

[Means for Solving the Problem] 

The cooling-water-flow distribution system for fuel cells indicated by claim 1 made in order to solve 
said technical problem The circulation path which circulates cooling water to a fuel cell, and the 
cooling water circulating pump which makes said circulation path circulate through cooling water, It 
has the temperature regulator which adjusts the water temperature of the cooling water supplied to 
said fuel cell by fluctuating the amount of allocation of the cooling water to the condensator which 
cools cooling water, and this condensator. While establishing the bypass path which furthermore 
bypasses said fuel cell for said circulation path and forming the ion-exchange machine for 
maintaining the electrical conductivity of cooling water low for this bypass path In the cooling- 
water-flow distribution system for fuel cells which supplies said fuel cell and cools said fuel cell 
while preparing the valve which controls the amount of water flow to said ion-exchange machine 
and circulating cooling water with said cooling water circulating pump It is characterized by 
controlling closing motion of said valve according to the operating state of said temperature 
regulator, and controlling the amount of allocation of the cooling water to said fuel cell and said ion- 
exchange machine. 
[0008] 

According to invention indicated by claim 1, by controlling closing motion (the amount of water 
flow to an ion-exchange machine) of the valve prepared in the bypass path according to the operating 
state of allocation of a temperature regulator, i.e., the amount of the cooling water to a condensator, 
(heat dissipation amount required of a fuel cell), a circulating water flow required to maintain 
cooling of a fuel cell can be secured, and, moreover, it can also let water flow to an ion-exchange 
machine. 

Moreover, since it is not necessary to make the amount of circulating flow of a circulation path have 
and circulate through allowances like before by having controlled the amount of water flow to an 
ion-exchange machine after getting to know the amount of allocation of the cooling water to a 
condensator, the amount of circulating flow of the whole cooling-water-flow distribution system can 
be reduced. 

Therefore, a cooling water circulating pump can be miniaturized and the power consumption of the 

whole cooling-water-flow distribution system can be reduced. 

[0009] 

The cooling-water-flow distribution system for fuel cells indicated by claim 2 is a cooling-water- 
flow distribution system for fuel cells according to claim 1 characterized by said valve restricting the 
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amount of allocation of the cooling water to said ion-exchange machine to below a predetermined 
value, while said temperature regulator is letting cooling water flow to said condensator. 
[0010] 

According to invention according to claim 2, while said temperature regulator is letting cooling 
water flow to said condensator (i.e., when having cooled the fuel cell), said valve can restrict the 
amount of allocation of the cooling water to said ion-exchange machine to below a predetermined 
value, and a circulating water flow required to maintain cooling of a fuel cell can be secured from an 
ion-exchange machine side by returning cooling water to a fuel cell side. 
[0011] 

It is the cooling-water-flow distribution system for fuel cells according to claim 2 characterized by 
adjusting the amount of limits of cooling water according [ the cooling-water-flow distribution 
system for fuel cells indicated by claim 3 ] to said valve according to the operational status of said 
fuel cell. 
[0012] 

According to invention according to claim 3, allocation with a circulating water flow required in 
order to maintain cooling of a fuel cell, and the circulating water flow which lets water flow to an 
ion-exchange machine can be optimized by adjusting the amount of limits of said valve according to 
the operational status (the amount of generations of electrical energy, water temperature, travel of a 
cooling water circulating pump, etc.) of said fuel cell. 
[0013] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained with reference to drawing 1 - 
drawing 6 . 

In addition, the whole block diagram showing 1 operation gestalt of the cooling-water-flow 
distribution system for fuel cells which drawing 1 requires for this invention and drawing 2 The 
control flow chart in the case of controlling the amount of water flow to an ion-exchange machine in 
the cooling-water-flow distribution system for the fuel cells of 1 operation gestalt and drawing 3 
Drawing and drawing 4 which show the valve-opening property of the thermostat bulb concerning 
this invention Drawing and drawing 5 which show the total amount of circulating flow of the cooling 
water to the output of the cooling water circulating pump concerning this invention Drawing and 
drawing 6 which show the amount of water flow to the ion-exchange machine to the total amount of 
circulating flow of cooling water It is drawing showing each aging to the temperature of the cooling 
water at the time of carrying the cooling-water-flow distribution system for the fuel cells of 1 
operation gestalt in a car, the amount of lifts of a thermostat bulb, and the time amount of accelerator 
opening (load). 
[0014] 

With reference to drawing 1 , the cooling-water-flow distribution system for the fuel cells of 1 
operation gestalt is explained first. 

The cooling-water-flow distribution system 1 for the fuel cells of 1 operation gestalt concerning this 
invention should be shown in drawing 1 , 

In order to carry out conduction of the cooling water into said fuel cell 2 and to cool a fuel cell 2, 
inlet-port 2a of cooling water and outlet 2b are prepared in the fuel cell 2 generated according to the 
electrochemical reaction of the fuel gas supplied to an anode pole, and the oxidant gas supplied to a 
cathode pole. The circulation path 3 for circulating cooling water is connected to inlet-port 2a of this 
cooling water, and outlet 2b. 

Thermostat bulb 3c as a temperature regulator which adjusts the temperature of the cooling water 
supplied to a fuel cell 2 by fluctuating the amount of allocation of the cooling water to cooling water 
circulating-pump 3a for circulating through cooling water, radiator 3b as a condensator which cools 
cooling water, and said radiator 3b to the circulation path 3 is prepared in order. 
Moreover, 3d of temperature sensors is formed in the circulation path 3 near the inlet-port 2a of a 
fuel cell 2 as a temperature detection means for detecting the temperature of electrical conductivity 
sensor 3e and cooling water as an electrical conductivity detection means for detecting the electrical 
conductivity of cooling water. 
[0015] 
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The first bypass path 4 which branches in the upstream of radiator 3b for the circulation path 3, and 
is connected to thermostat bulb 3c is established. This first bypass path 4 supplies cooling water to 
the direct fuel cell 2 by the change of thermostat bulb 3 c, when the cooling water which carries out 
fuel cell 2 HE supply does not need to be cooled by radiator 3b (when the heat dissipation amount 
required of a fuel cell is 0). 

Moreover, in order to hold the electrical conductivity of cooling water low, valve 5b which controls 
the amount of water flow to ion-exchange machine 5a filled up with two kinds of ion-exchange 
resin, i.e., cation exchange resin, and an anion exchange resin and said ion-exchange machine 5a is 
prepared in the second bypass path 5 which is a bypass path which bypasses the flow to said fuel cell 
2 formed in the downstream of said thermostat bulb 3 c. 
[0016] 

The control unit 6 which furthermore controls closing motion of said valve 5b based on electrical 
input signals, such as an operating state of thermostat bulb 3c, temperature of cooling water, the 
amount of generations of electrical energy of a fuel cell, an output of a cooling water circulating 
pump, and electrical conductivity, is formed. The control unit 6 used here is an electronic control 
which consists an electric control circuit or RAM, ROM and CPU (or MPU), I/O, etc. of a 
microcomputer constituted as a core. The electrical signal about the output of a fuel cell 2 is inputted 
into the input section of this control unit 6, and the cooling-water- flow distribution system 1 for fuel 
cells is controlled by these input signals. 
[0017] 

Next, thermostat bulb 3 c used in the important section of invention in the cooling- water-flow 
distribution system for the fuel cells of 1 operation gestalt which consists of such a configuration is 
explained. 

Thermostat bulb 3c used with this operation gestalt is the cross valve of the bottom bypass system 
which controls a flow rate by also being called an alias name wax valve, the viscosity of the wax 
confined by the valve element falling if the temperature of cooling water is high, and the amount of 
lifts of a valve changing. 
[0018] 

The valve-opening property of such thermostat bulb 3 c is explained with reference to drawing 3 . In 
addition, the axis of abscissa of drawing 3 is the temperature of cooling water, and an axis of 
ordinate is the amount of lifts of a thermostat bulb. The relation with the amount of lifts to the 
temperature of the cooling water of thermostat bulb 3c shows a minute hysteresis characteristic so 
that drawing 3 may also show. 

Although the operating state of allocation of thermostat bulb 3c, i.e., the amount of the cooling water 
to radiator 3b, is calculated from the amount of lifts guessed from the valve-opening property of 
drawing 3 , and the temperature of cooling water, you may make it calculate it with the gestalt of this 
operation from the amount of valve opening of thermostat bulb 3 c measured by the lift sensor which 
is not illustrated. 
[0019] 

Thus, in the cooling-water-flow distribution system for the fuel cells of 1 operation gestalt 
constituted, the control approach in the case of controlling the amount of water flow to the ion- 
exchange machine formed in the second bypass path by the valve is explained with reference to 
drawing 5 from drawing 1 . In addition, explanation is given along with the control-of-flow flow 
chart in the case of controlling the amount of water flow to the ion-exchange machine of drawing 2 . 

(1) Read into a control unit 6 by making the operating state of thermostat bulb 3c, the temperature of 
cooling water, the amount of generations of electrical energy of a fuel cell 2, the output of cooling 
water circulating-pump 3a, and the electrical conductivity of cooling water into an electrical input 
signal (SI). 

(2) The flow rate partition ratio to radiator 3c judges whether it is 0% (S2). 

When a flow rate partition ratio is 0% at step 2 (at the time of starting of a fuel cell 2), it controls as 
follows. On the other hand, when a flow rate partition ratio is not 0% at step 2 (at the time of usual 
operation of a fuel cell 2), it controls like [ after 3-1 which carries out a postscript ]. 
In addition, a "flow rate partition ratio" here is the value of the percentage which broke the amount 
of allocation of the cooling water by the side of radiator 3b by the total amount of circulating flow of 



JP,2004-014484,A [DETAILED DESCRIPTION] 



Page 5 of 8 



cooling water. 
[0020] 

<When the flow rate partition ratio to a radiator is 0%> 

2-1) The value of the electrical conductivity detected by electrical conductivity sensor 3 e judges 
whether they are the one or more 1st predetermined values (permission upper limit in which liquid 
junction does not occur) EC (S3). 

2-2) When electrical conductivity is the one or more 1st predetermined values EC, increase the 
opening of valve 5b prepared in the second bypass path 5 (S7). That is, the amount of water flow of 
ion-exchange machine 5a HE is increased, electrical conductivity is reduced, and it returns to step 1 . 
2-3) When electrical conductivity is the less than one 1st predetermined value EC, the temperature of 
the cooling water further detected by temperature detection sensor 3d judges whether it is less than 
[ predetermined value (heat deterioration initiation temperature of ion exchange resin) Tl ] (S4). 
[0021] 

2-4) When the temperature of cooling water exceeds the predetermined value Tl in step 4, reduce 
the opening of valve 5b (S6). That is, in order to avoid the heat deterioration of ion exchange resin, 
the amount of water flow of ion-exchange machine 5a HE is reduced, and it returns to step 1 . 
2-5) On the other hand, when the temperature of cooling water is less than [ predetermined value 
Tl ] in step 4, the electrical conductivity of cooling water judges further whether they are the two or 
more 2nd predetermined values (permission lower limit in which liquid junction does not occur) EC 
(S5). 

2-6) When electrical conductivity is the two or more 2nd predetermined values EC in step 5, increase 
the opening of valve 5b (S7). That is, the amount of water flow of ion-exchange machine 5a HE is 
increased, electrical conductivity is reduced, and it returns to step 1 . 

2- 7) When electrical conductivity is the less than two 2nd predetermined value EC in step 5, reduce 
the opening of valve 5b (S6). That is, since the electrical conductivity of cooling water and the 
temperature of cooling water are in the insurance field from which liquid junction is not started, in 
order to increase the amount of allocation of the cooling water to radiator 3c, the amount of water 
flow of ion-exchange machine 5a HE is reduced, and it returns to step 1. 

[0022] 

<When the flow rate partition ratio to a radiator is not 0%> 

3- 1) In step 2, when the flow rate partition ratio of radiator 3b is not 0%, prepare a upper limit in the 
opening of valve 5b prepared in the second bypass path 5 from the amount of generations of 
electrical energy of a fuel cell 2, the temperature of cooling water, and the output of cooling water 
circulating-pump 3 a (S8). 

Here, how to prepare a upper limit is explained to the opening of valve 5b with reference to drawing 
4 and drawing 5 . At first, the total amount of circulating flow of the cooling water which circulates 
through a cooling system from the relation of the temperature of cooling water and the output of 
cooling water circulating-pump 3a which are shown in drawing 4 is calculated. Next, the upper limit 
of the amount of water flow from the amount of generations of electrical energy of the fuel cell 2 
shown in drawing 5 (calorific value) and the total amount of circulating flow of the cooling water for 
which the beginning was asked to ion-exchange machine 5a is calculated. 
Thus, by preparing a upper limit in the opening of valve 5b, when the amount of generations of 
electrical energy of a fiiel cell 2 is large, or when the total amount of circulating flow of cooling 
water is small, the amount of water flow to ion-exchange machine 5a can be reduced, the circulating 
water flow returned to a fuel cell 2 can be enlarged, and the cooling engine performance of a fuel cell 
2 can be secured. 
[0023] 

3-2) Next, the electrical conductivity of the cooling water for which it asked from electrical 
conductivity sensor 3e judges whether they are the one or more 1st predetermined values (permission 
upper limit in which liquid junction does not occur) EC (S9). 

3-3) When electrical conductivity is the one or more 1st predetermined values EC, the opening of 
valve 5b judges further whether it is under a upper limit (SI 3). 

3-4) When the opening of valve 5b is under a upper limit in step 13, increase the opening of valve 5b 
(SI 4). That is, the amount of water flow of ion-exchange machine 5a HE is increased, electrical 
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conductivity is reduced, and it returns to step 1 . 

3-5) When the opening of valve 5b is more than a upper limit in step 13, hold the opening of valve 

5b as it is (SI 5), and return to step 1 . 

[0024] 

3-6) When electrical conductivity is the less than one 1st predetermined value EC in step 9, the 
temperature of cooling water judges whether it is less than [ predetermined value (heat deterioration 
initiation temperature of ion exchange resin) Tl ] (S10). 

3-7) When the temperature of cooling water exceeds the predetermined value Tl, reduce the opening 
of valve 5b (SI 2). That is, in order to avoid the heat deterioration of ion exchange resin, the amount 
of water flow of ion-exchange machine 5 a HE is reduced, and it returns to step 1 . 
3-8) When the temperature of cooling water is less than [ predetermined value Tl ], electrical 
conductivity judges further whether they are the two or more 2nd predetermined values (permission 
lower limit in which liquid junction does not occur) EC (SI 1). 

3-9) When electrical conductivity is the two or more 2nd predetermined values EC at step 1 1, the 

opening of valve 5b judges further whether it is under a upper limit (SI 3). 

[0025] 

3-10) When the opening of valve 5b is under a upper limit in step 13, increase the opening of valve 
5b (SI 4). That is, the amount of water flow of ion-exchange machine 5a HE is increased, electrical 
conductivity is reduced, and it returns to step 1 . 

3-11) When the opening of valve 5b is more than a upper limit in step 13, hold the present opening 
of valve 5b as it is (S 1 5), and return to step 1 . 

3-12) When electrical conductivity is the less than two 2nd predetermined value EC in step 11, 
reduce the opening of valve 5b (SI 2). That is, since the electrical conductivity of cooling water and 
the temperature of cooling water are in the insurance field from which liquid junction is not started, 
the amount of water flow of ion-exchange machine 5a HE is reduced, and it returns to step 1 . 
[0026] 

According to the cooling-water-flow distribution system for the fuel cells of 1 operation gestalt 
which has such a configuration and an operation 

(1) By controlling closing motion (the amount of water flow to an ion-exchange machine) of valve 
5b prepared in the second bypass path 5 according to the operating state of allocation of thermostat 
bulb 3c, i.e., the amount of the cooling water to radiator 3b, (heat dissipation amount required of a 
fuel cell), a circulating water flow required to maintain cooling of a fuel cell 2 can be secured, and, 
moreover, it can also let water flow to ion-exchange machine 5a. 

Moreover, since it is not necessary to make the amount of circulating flow of a circulation path have 
and circulate through allowances like before by having controlled the amount of water flow to ion- 
exchange machine 5a after getting to know the amount of allocation of the cooling water to radiator 
3b, the amount of circulating flow of the whole cooling- water-flow distribution system can be 
reduced. Therefore, cooling water circulating-pump 3 a can be miniaturized, and the power 
consumption of the whole cooling-water-flow distribution system can be reduced. 

(2) While thermostat bulb 3c is letting cooling water flow to said radiator 3b (i.e., when having 
cooled the fuel cell 2), said valve 5b can restrict the amount of allocation of the cooling water to said 
ion-exchange machine 5a to below a predetermined value, and a circulating water flow required to 
maintain cooling of a fuel cell 2 can be secured from the ion-exchange machine 5a side by returning 
cooling water to a fuel cell 2 side. 

(3) Allocation with a circulating water flow required in order to maintain cooling of a fuel cell 2, and 
the circulating water flow which lets water flow to ion-exchange machine 5a can be optimized by 
adjusting the amount of limits of said valve 5b according to the operational status (the amount of 
generations of electrical energy, water temperature, travel of cooling water circulating-pump 3a, etc.) 
of said fuel cell 2. 

[0027] 

Next, the cooling-water-flow distribution systems for the fuel cells of such 1 operation gestalt are 
explained to be the temperature of the cooling water at the time of carrying in a car, and the amount 
of lifts of a thermostat bulb with reference to drawing 1 and drawing 6 about each aging to the time 
amount of accelerator opening. 
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(1) The switch ON of the ignition key of a car. 

(2) If a fuel cell 2 starts, cooling water circulating-pump 3a will also be started, and cooling of a fuel 
cell 2 will be started. 

(3) The temperature of cooling water rises gradually from a room temperature, for example, 20 
degrees C, with the heat of reaction within a fuel cell 2. If the temperature of cooling water becomes 
70 degrees C, the amount of lifts of the valve element of thermostat bulb 3c will serve as middle 
opening, it lets cooling water flow and cooling of cooling water is started at the radiator 3b side. By 
controlling valve 5b according to the operating state (the amount of allocation of the cooling water to 
radiator 3b) of thermostat bulb 3c, the temperature of cooling water is stabilized with the usual 
operating temperature (about 80 degrees C) of a fuel cell 2. 

[0028] 

(4) The idling of a car is completed and the opening of an accelerator pedal opens from a close-by- 
pass-bulb-completely condition to inside opening. 

(5) A car starts transit, and if accelerator opening is made full open and it accelerates, the amount of 
lifts of thermostat bulb 3c will be opened fiilly. After the cooling-water-flow distribution system for 
fuel cells is stabilized, the opening of an accelerator changes according to the rate required of a car. 

(6) Henceforth, by the amount of lifts of the valve element of thermostat bulb 3c changing according 
to the heat dissipation amount required of a fuel cell 2, and controlling valve 5b which controls the 
amount of water flow to ion-exchange machine 5a prepared in the second bypass path 5 according to 
the operating state of this thermostat bulb 3 c, a circulating water flow required to maintain cooling of 
a fuel cell 2 can be secured, and it can let water flow also to ion-exchange machine 5a. 

[0029] 

Thus, if the cooling- water- flow distribution system 1 for the fuel cells of 1 operation gestalt is 
carried in a car, since it is not necessary to circulate the amount of circulating flow of the circulation 
path 3 with allowances like before and miniaturization of cooling water circulating-pump 3a and 
power-saving of the whole cooling-water- flow distribution system can be attained, the tooth space 
which **ed when carrying in a car can be utilized effectively, and power-saving of a car can be 
attained. 
[0030] 

This invention is not limited to the operation gestalt mentioned above, within limits which do not 

deviate from the technical range of invention, can be changed suitably and can be carried out. 

For example, the detection approach of the amount of circulating flow of a circulation path forms a 

flowmeter in a circulation path, and you may make it detect it with the electrical signal from this 

flowmeter instead of the output of a cooling water circulating pump. 

Moreover, an electrodialyzer can also be used instead of ion-exchange machine 5a. 

Furthermore, the water cooling type heat exchanger of a multipipe type can also be used as a 

condensator in addition to radiator 3b. 

[003 1 ] 

[Effect of the Invention] 

According to this invention, the following effectiveness is done so as explained in full detail in said 
operation gestalt. 

1 . According to invention according to claim 1 , by controlling closing motion (the amount of water 
flow to an ion-exchange machine) of the valve prepared in the bypass path according to the operating 
state of allocation of a temperature regulator, i.e., the amount of the cooling water to a condensator, 
(heat dissipation amount required of a fuel cell), a circulating water flow required to maintain 
cooling of a fuel cell can be supplied, and, moreover, the amount of water flow to an ion-exchange 
machine can also be secured. Moreover, since it is not necessary to make the amount of circulating 
flow of a circulation path have and circulate through allowances like before by having controlled the 
amount of water flow to an ion-exchange machine after getting to know the amount of allocation of 
the cooling water to a condensator, the amount of circulating flow of the whole cooling-water-flow 
distribution system can be reduced. Therefore, a cooling water circulating pump can be miniaturized 
and the power consumption of the whole cooling-water-flow distribution system can be reduced. 

2. According to invention according to claim 2, while said temperature regulator is letting cooling 
water flow to said condensator (i.e., when having cooled the fuel cell), said valve can restrict the 
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amount of allocation of the cooling water to said ion-exchange machine to below a predetermined 
value, and a circulating water flow required to maintain cooling of a fuel cell can be secured from an 
ion-exchange machine side by returning cooling water to a fuel cell side. 

3. According to invention according to claim 3, allocation with a circulating water flow required in 
order to maintain cooling of a fuel cell, and the circulating water flow which lets water flow to an 
ion-exchange machine can be optimized by adjusting the amount of limits of said valve according to 
the operational status of said fuel cell. 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the whole block diagram showing 1 operation gestalt of the cooling-water- flow 
distribution system for fuel cells concerning this invention. 

[Drawing 2] It is a control-of-flow flow chart in the case of controlling the amount of water flow to 
an ion-exchange machine in the cooling- water- flow distribution system for the fuel cells of 1 
operation gestalt. 

[Drawing 3] It is drawing showing the valve-opening property of the thermostat bulb concerning this 
invention. 

[Drawin g 4] It is drawing showing the total amount of circulating flow of the cooling water to the 
output of the cooling water circulating pump concerning this invention. 

[Drawing 5] It is drawing showing the amount of water flow to the ion-exchange machine to the total 
amount of circulating flow of cooling water. 

[Drawing 6] It is drawing showing each aging to the temperature of the cooling water at the time of 
carrying the cooling-water- flow distribution system for fliel cells in a car, the amount of lifts of a 
thermostat bulb, and the time amount of accelerator opening. 
[Description of Notations] 

1 Cooling- Water-Flow Distribution System for Fuel Cells 

2 Fuel Cell 

3 Circulation Path 

3a Cooling water circulating pump 

3b Radiator (condensator) 

3c Thermostat bulb (temperature regulator) 

3d Temperature sensor (temperature detection means) 

3e Electrical conductivity sensor (electrical conductivity detection means) 

4 First Bypass Path 

5 Second Bypass Path (Bypass Path) 
5a Ion-exchange machine 

5b Valve 

6 Control Unit 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole block diagram showing 1 operation gestalt of the cooling-water- flow 
distribution system for fuel cells concerning this invention. 

[Drawing 2] It is a control-of-flow flow chart in the case of controlling the amount of water flow to 
an ion-exchange machine in the cooling-water-flow distribution system for the fuel cells of 1 
operation gestalt. 

[Drawing 3] It is drawing showing the valve-opening property of the thermostat bulb concerning this 
invention. 

[Drawing 4] It is drawing showing the total amount of circulating flow of the cooling water to the 
output of the cooling water circulating pump concerning this invention. 

[Drawing 5] It is drawing showing the amount of water flow to the ion-exchange machine to the total 
amount of circulating flow of cooling water. 

[Drawing 6] It is drawing showing each aging to the temperature of the cooling water at the time of 
carrying the cooling-water-flow distribution system for ftiel cells in a car, the amount of lifts of a 
thermostat bulb, and the time amount of accelerator opening. 
[Description of Notations] 

1 Cooling- Water-Flow Distribution System for Fuel Cells 

2 Fuel Cell 

3 Circulation Path 

3 a Cooling water circulating pump 

3b Radiator (condensator) 

3 c Thermostat bulb (temperature regulator) 

3d Temperature sensor 
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3. In the drawings, any words are not translated. 
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[Drawing 1 ] 




[Drawing 2] 
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[Document to be Amended] Specification 

[Item(s) to be Amended] 0002 

[Method of Amendment] Modification 

[The contents of amendment] 

[0002] 

[Description of the Prior Art] 

The liquid junction phenomenon which generally minded cooling water in the cooling-water-flow 
distribution system for fuel cells which cools a fiiel cell using direct cooling water (the structure and 
the "ground" which support the fuel cell through cooling water may be started from the high-pressure 
live part which touches the cooling water inside a fuel cell) This "ground" is called "liquid junction". 
In order to prevent, advanced electric insulation is required of cooling water. 
Therefore, by forming an ion-exchange machine in the bypass path of a cooling- water- flow path, 
making the ion-exchange-resin layer of said ion-exchange machine let flow and circulate through the 
cooling water of the fixed rate of the total amounts of circulating flow, and separating the ionization 
ion in cooling water, the electric insulation of cooling water is maintain and fluctuating the amount 
of water flow according to the situation of a system is also know. 
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